Plant parasitic nematodes (PPN) locate host plants by following concentration 18 gradients of root exudate chemicals in the soil. We present a simple method for 19 RNA interference (RNAi)-induced knockdown of genes in tomato seedling roots, 20 facilitating the study of root exudate composition, and PPN responses. Knockdown 21 of sugar transporter genes, STP1 and STP2 in tomato seedlings triggered 22 corresponding reductions of glucose and fructose, but not xylose, in collected root 23 exudate. This corresponded directly with reduced infectivity and stylet thrusting of 24 the promiscuous PPN Meloidogyne incognita, however we observed no impact on 25 the infectivity or stylet thrusting of the selective Solanaceae PPN Globodera pallida. 26 This approach can underpin future efforts to understand the early stages of plant-27 pathogen interactions in tomato, and potentially other crop plants. 28 29 30 31 32 3
major sugar component of tomato root exudates (Kamilova et al., 2006) . Plant 48 parasitic nematodes (PPNs) are responsible for an estimated 12.3% loss in crop 49 production globally each year (Sasser and Freckman, 1987) , and are attracted to Meloidogyne incognita infective stage juveniles were attracted to glucose 58 (chemotaxis index (CI): 0.33 ± 0.07; P <0.001) and fructose (CI: 0.39 ± 0.09; P 59 <0.001), but not xylose (CI: 0.04 ± 0.09; P >0.05) as compared with control treated 60 worms ( Fig. 1A) . Glucose (125.1% ± 5.5; P <0.001) and fructose (124.8% ± 5.4; P 61 <0.001) also triggered an elevated level of serotonin-triggered stylet thrusting in 62 treated juveniles; xylose failed to trigger any significant response (99.36% ± 10.87; P 63 >0.05) when compared with control treatments (Fig. 1B) . Globodera pallida infective 64 stage juveniles were mildly repelled by glucose (CI: -0.23 ± 0.09; P >0.05), and did 65 not respond to fructose (CI: 0.15 ± 0.08; P >0.05), or xylose (CI: -0.19 ± 0.09; P 66 >0.05) as compared with control treated worms (Fig. 1C ). Glucose (118.6% ± 9.7; P 67 >0.05), fructose (107.2% ± 7.3; P >0.05), or xylose (119.6% ± 8.6; P >0.05) had no 68 significant impact on the frequency of serotonin-triggered stylet thrusting in G. pallida 69 infective juveniles when compared with control treatments (Fig. 1D ). It was found 70 that the monosaccharide sugars tested did not trigger stylet thrusting in either M. 71 incognita or G. pallida when used in isolation (data not shown), suggesting that 72 additional plant root exudate components are required. Our data indicate that 73 glucose and fructose agonise the rate of stylet thrusting subsequent to onset.
74
Treatment of tomato seedlings with STP1 dsRNA triggered a significant 75 reduction in STP1 transcript abundance (0.17 ± 0.05; P <0.001), yet had no impact 76 on STP2 abundance (1.037 ±0.13; P >0.05) relative to neomycin 77 phosphotransferase (neo) dsRNA treatment. Likewise, STP2 dsRNA induced 78 significant reductions in STP2 transcript abundance (0.21 ± 0.06; P <0.001), but not 79 STP1 (0.94 ± 0.05; P >0.05) relative to neo dsRNA treatments ( Fig. 2A ).
80
Corresponding reductions in glucose and fructose exudate concentration were 81 observed for both STP1 (5.10 µg/ml ± 1.31; P <0.01 and 3.14 µg/ml ± 0.92; P <0.01, 82 5 respectively) and STP2 (4.90 µg/ml ± 1.45; P <0.01 and 10.90 µg/ml ± 1.07; P <0.05, 83 respectively) dsRNA treated seedlings. No significant changes in xylose exudate 84 concentration were observed across treatment groups (Figs. 2B -D).
85
Root exudates collected from tomato seedlings which had been treated with 86 either STP1 or STP2 dsRNA were less capable of stimulating stylet thrusting in M. 87 incognita relative to exudates collected from control dsRNA treated seedlings (13.92 88 ± 5.10%, P <0.001; and 17.53 ± 8.12%, P <0.001, respectively) ( Fig. 3A) . No 89 significant difference in stylet thrusting frequency was observed for G. pallida 90 juveniles when exposed to root exudates from STP1 or STP2 dsRNA-treated 91 seedlings, relative to control treated seedlings (108.2 ± 38.87%, P >0.05; and 77.34 92 ± 30.84%, P >0.05, respectively) ( Fig. 3B ).
93
When exoRNAi-treated seedlings were challenged by M. incognita infection, 
